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Summary of Conference 


Morning Sessions ne January 24; A. M. Altschul, Presiding 


The conference was opened by Mr. Ae L. Ward and a welcome to participants was 
given by Dre C. H. Fisher, Chief, Southern Utilization Research Branch. Dre 
A. Mo Aisschul outlined the background of the meeting which is summarized in 
the proceedings for tho January 25 afternoon session. After appointment of 
resolutions committees by Dr. Aitschul, the technical progrem was begun by 
those who had previously agreed to discuss the subjects on the agenda for the 
conference. 


Conference Subjects 
ier Toxicity 


A. Poultry 
B, Swine 


What is the level of free gossypol in the diet which results in toxic 
symptoms or interference with growth? 

Are there other materials beside gossypol which are responsible for 
toxicity? 

Are there breed differences in both poultry and swime which influence 
the answers to the above questions? 


II, Chemical and biological methods of evaluation 


To what extent do different methods for biological evaluation of protein 
quality agree when applied to the same cottonseed meal? 

What correlation exists between nutritive velue and chemical character= 
istics, such as: (a) Nitrogen solubility; (b) total gossypol contents 
(c) enzyme digestion tests; and (d) others? 


i HP wee of cottonseed meal and cottonseed mealescybean meal mixtures in 
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oults y and swine rations 


The resolution adopted at the third conference on cottonseed meal read 
as follows: 


"a, Results presented thus far indicate that chick and broiler rations 
containing cottonseed meal and soybean meal in equal proportions on a 
nitrogen basis are equal or superior to rations based on either cotton= 
seed meal or soybean alone, when the cottonseed meal used has 0.04% or 
less of free gossypol and 75% or more of nitrogen solubility in 0,02N 
NaOH solution." 
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"Nutrition investigators representing industrial, federal, and state 
organizations are invited to conduct experiments based on this state» 
ment using cottonseed meal of known processing history and chemical 
characteristics and soybean meal of high quality." 
"B. Preliminary indications are, insofar as fireo gossypol is con- 
cerned, that cottonseed meals having 0.04% or less of free gossypol 
can be fed in balanced diets for chicks, broilers, and swine," 


What new information do we have on the use of cottonseed meal as the 
major source of protein in rations for poultry and swings? 


What new information do we have on the use of cottonseed meal-soybean 
meal mixtures in poultry and swine rations? 


New approaches to processing which may result in the production of 
superior quality products 
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What new developments are there on this subject? 

Bound gossypol 

What is the chemical nature of bound gossypol? 

What is the nutritive significance of bound gossypol? 

Egg discoloration 

What is the mechanism of egg discoloration by cottonseed meal? 

Are there other compounds besides gossypol invoived in this problem? 
What vrogress is being made on methods for producing meals which are 
satisfactory for laying hens? 

Dermatitis in swine 

What new information do we have on the cause of dermatitis in swine? 
Cottonseed fatty acids 


What problems are involved in the use of cottonseed fatty acids in 
farm fesds? 


First on the program was Leo V. Curtin followed by C. Le Morgan, H. W. Bruins, 
Edward L. Stephenson, H. D. Wallace, Arthur A. Camp, C. 5. Singletary and D. F. 
Rentshler, who discussed Item No. III., Use of co:tonseed meal and cottonseed 
meal~soybean meal mixtures in poultry and swine rations. Opportunity was 
given efter each presentation for questions and comments on the subject matter 
presented. 


Attendance list with addresses is appended to this report. 
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Afternoon Sessions Januery 24; A.M. altschul, Presiding 
The subject for discussion was item I., aesions This was opened by Carl 
Lyman, followed by Edward Hagle, C. R. Grau, K. T. Holley, Edward L. Stephene 
son, Ce. B. Singletary, John R. Lowry, J. & Corbin, Burt W. Heywang, Je Ro 
Couch and Ne. Re Ellis, 
Item II. Chemical and cg socom methods of evaluation, was discussed by 
T. H. Hopper, Carl Lyman, Edith A. Jensen, Edward Eagle, John R. Lowry, and 
Cs. R, Grau. 


Morning Session: Jenusry 25; A. M. Altschul, Presiding 


Discussion of item iI. was continued by Godfrey E. Mam, T. H. Hopper and 
W. M. Connors, 


Item IV. New approaches to processing which may result in the production of 
superior quality products, was discussed by W. H. King, F. H. Thurber, N. Be 
Knoepfier, E. A. Gastrock and C. R. Grau. 


Item V. Bound gossypol, was discussed by Leah C,. Berardi. 


Robert John Evans and C. R. Grau then discussed Item VI. Egg discoloration, 
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Afternoon Session: January 25: 4. L. Ward, Presiding 


Introduction to committee reports taken from comments by A. M. Altschul at 
first session, January 24. 


Altschul I might give you a little backsround to this meeting, The 
last meeting of this kind was held in November 1953, That 
was @ public meeting. By a public meeting, I mean one 
that has been announced in advance in the press and in the 
trade journals, The resolutions that were adopted at that 
meeting were widely publicized and I think had a profound 
influence on the handling of cottonseed meal and its market= 
ing. The question was raised about three or four months 
ago by Mr. Ward as to whether it would be advisabie for us 
to meet again, After some discussion, it was decided that 
the nextmeeting should not be a public meeting, Instead, 
only a limited group of people who had their hands in the 
field, were very busy working at it, and could exchange 
informetion should be invited, At a meeting held at College 
Station in November of last yeer between Mr, Harper, Dre 
Iyman end myseif we made plans for this meeting and drew up 
en invitation list. We felt that the group ought to be 
limited in size so that we could get some work done, I am 
very happy to say that very few invitations were turned 
down, ie also invited a few people who had not been in the 
cottonseed industry, but who hed very interesting approaches 
to methods of measuring nutritive value. We invited Dr. 
Evans because he has done some interesting work on egg yolk 
discoloration, 


There are two purposes to this meeting. One is to plain 
exchange information; everyone can talk informally about 
what he is doing, what he has found, where he thinks he 
is going, and what he thinks ought to be done, That would 
in itself justify the meeting. But it is a good idea to 
try to see if we can also arrive at a consensus, wherever 
possible, We tried that at the last meeting, in November 
19538, and we were able to adopt so-called resolutions, 
which really were a consensus of where we stood on the 
cottonseed meal problem. It is a year and a half later 
and it is entirely possible that we ought to be able to 
arrive at some sort of group opinion of where we stand. 


We would like to propose for your discussion end approval, 
rules for the meeting, We would like to suggest that this 
be a complete off-the-record meeting, Anything that any= 
body says cannot be made public without the consent of the 
person who mekes those statements, This will ease the dis= 
cussion and will allow people to say perhaps a number of 
things that they wouldntt want to say otherwise. 
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We would now like to appoint a cormittee on each of the 
eight conference subjects listed in the program. We 
thought we would appoimt several people to listen very 
carefully to each of those subjects, not necessarily to 
take notes, or to take minutes, but to try to get the 
feeling of the opinion of the group. At the last session 
of the meeting, they would present a very brief report of 
their opinion on the status of that particular subject. 
That would be our means for attempting to arrive at a 
consensus. 


The follcwing appocintments to the committees were made. 


Toxicity = 
Dr. Heidebrecht, Chairman 
Dr, Carroll 
Mr. Mann 
Dr. Grau 


Chemiecsl and Biological Methods of Evaluation= 
Dr. Corbin, Chairman 
Mr, Ellis 
Dr. Evens 
Dr. Morgan 
Dr. Stephenson 


se of Cottonseed Meal und Cottonseed Meal-Soybean=Oil= 
Meal Mixtures - 
Dr, Watts, Chairman 
ir, Rentschier 
Dr. Couch 


New Approaches to Processing = 
Dr. Fincher, Chairman 
r. Eagle 
Dr. Thurber 
Mr. Gastrock 
Mr. Cecil 


Bound Gossypol = 
Dr. Kuiken, Chairman 
Dr. Barrick 
Dr. Lowry 
Dr. Connors 


Begg Discoloration = 
Dr. Bruins, Chairmen 
Dr. Curtin 
Dr. Stephenson 
Mr King 
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Dermatitus Cuestion - 
Dr. Curtin, Chairman 
Dr, Wallis 
Dr. Stephenson 


Cottonseed Fatty Acids = 
Dr. Couch, Chairman 
Vr. Dollear 
Dr. Camp 


Ward Dr. Altschul, have you any suggestions about precedure 
after having received these reports from the committee? 
Altschul Yese I do not see any point in voting on the reportse 
I would suggest that the committee reports and the dis= 
cussion at this session be put out as soon as possible 
and circulated to those in attendance, Anyone who has 
a comment to make, will do so. When we send out the final 
reports, we will send out the committee suggestions plus 
any comments that anyone wants to make on that reporte 


Stephenson Are these committee reports going to be released to in= 
dustry? 

Ward Noe 

Stephenson Then, in other words, any recommendations we make will 
be on our own. This will not be released to industry 
anyway . 

Ward It is released to those present, then it is up to them 


what they want to do with it. 


Stephenson Then can anyone present release any part of that to in= 
dustry that they wish to? 


Ward Not as this committeets recommendation but as his own 
recommendation, 


Report of Committee on Toxicity vy Heidebrecht, Chairman, 


Heidebrecht The poultry data indicated wide differences in toxicity 
with respect to free gossypol levels. It is the conten= 
tion of Heywang that the chicken can tolerate a level of 
2016% of free gossypol in its diet without depression of 
growth, Couch, on the other hand, finds a tolerance of 
204% free gossypol or higher. 


For swine = according to Stephenson= a ration containing 
.0045% free gossypol cen be fed without symptoms of toxi= 
city or growth depression. Some evidence of toxicity was 
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obtained with certain crossbred swine when the ration 
contained .0066% free gossypole It was pointed out by 
Wailace that pig size has an influence on tolerance to free 
gossypole Levels of 0,009 free gossypol were found by 
Ellis to be without adverse effectse Symptoms were ob-= 
served at levels at or above 2.012% in two experiments, where~ 
as in an earlier experiment even 0.024% produced no observ= 
able effects Holley found that when a screw-press meal was 
used, the diet could contain 0.006% free gossypole When a 
laboratory=prepared meal was fed in an amount contributing 
0,012%3 to the diet, toxicity was notede 


Baglets work indicates that in rats the discrepancy between 
determined free gossypol and meal performance is particularly 
SErlOUS © 


Breed and strain differences in resistance to toxic effects 
of gossypol were noted with both chicks and swinee 


Qn the basis of the data presented, the committee recommends 
further work on the problem of toxicity and biological avail 
ability of gossypole This committee is of the opinion that 
free gossypol in cottonseed meal remains as a major toxicity 
probleme 


Discussion 
Heidebrecht 


The committee discussed at length the discrepancy between the data presented by 
Heywang and Couche The question arose as to whether or not there was a possi-~ 
bility of destruction of the gossypol in the pigment glands in the case of Couch's 
and Lyman's work ~ whether this might be the cause for the discrepancye 


I wonder whether Couch or Dre Lyman would care to commente 


Lyman The glands were analyzed before they were preparede 
Heidebrecht Were the diets analyzed after they were prepared? 
Lyman Not after they were made, noe We presume that being protected 


in the glands they would be safee 
Heide brecht What affect would the salts have on the stability? 
Lyman I don't lnowse 


Heide brecht The committee just wondered if that might be in the pictures 
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I think that that might be one of the factors and the whokb 
thing is that I don't think you can compare the two toxicity 
levelse We were using entirely different rations, ingredients 
and everything elsee ie did mix our feed once a week and we 
assumed, as Carl says, that the gossypol in the glands would 
remain in the glands until liberated in the gute When you mix 
a feed once a week, the destruction there would be at a mini- 
mum, I thinke iWe didn't test thate 


We found that when we added isolated gossypol (not gossypol 
in pigment glands) to a purified diet ~ there was only about 
half as much gossypol available for egg incorporation as when 
a natural diet was usede There seemed to be some materials 
there such as slucose, or minerals, which caused a lot of 
gossypol destructione 


There is not question about that Dick, but in this case, 
when you have the gossypol in the pigment gland the pigment 
giand has to be brokene 


Yes, I agreee 


That is one of the reasons why we used pigment glands rather 
than free gossypole 


Is there a possibility that this purified ration with a high 
level of cerelose might be hygroscopic? 


Kept in sealed cans, I dontt think soe 


What evidence is there that the glands break in the intestinal 
tract? 


You get toxicitye 
No glands have been found in the feces? 
You are thinking that maybe only part of it was availables 


You always have some refractory glands that don't break for 
some reason or othery I thinke 


Well, I think Russ wouldn't mind if I tell you an additional 
experiment is on the schedule already in which we have high 
gossypol with the glands and with hexane extracted raw meats 
or raw meats themselvese Now those are direct comparisonse 


Well, there is another thing too, in answer to Mre Holley's 
questione We found in a test that I showed yesterday that 
we got the same toxicity with the glands as we did with free 
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gossypol, even when we fed it in capsules, in which we would 
assume that it was stable because we weighed the capsules 
daily and then capsuled the chickense I think that would 
answer that question to a certain extente ie got the same 
toxicity levelse 


Bagle Some earlier work has shovrm that in experiments in which 
rats were given pure gossypol and cottonseed pigment glands 
of lmown gossypol content by stomach tube cottonseed pigment 

glands were found to be much more toxic than pure gossypole 


Was any mention made in the committee report (I came in late) 
of gossypol levels? 


Heidebrecht Yes, in the total diete 


Stephenson He said that mine showed that cottonseed could be fede. It 
was fed, but whether that could be done to all strains or not, 
I would doubt that my data showed anything like thate 


Ward Just change the wording of that report that it did show in 
his experiment. 


Report of Committee on Chemical and Biological liethods of Evaluation by Corbin, 
Cheairmene ° 


Others on this comnittee included Drs Evans, lire Ellis, Dre Stephenson and Dre 
Mor gan e 


Corbin Since we are in the initial phases of evaluation, this is 
rather difficulte Chemical and biological methods for 
nutritive evaluation show correlation with varying degrees 
of precisione However, as yet we do not have a single 
selective test that will provide an exact index to determine 
cottonseed meal response in practical rationse 


Most of the data presented has indicated that nitrogen sol= 
ubility in 02N NaOH, free gossypol, and bound gossypol can 
be used as indicators of general nutritive value for poultry 
end swinee Although these tests are not conclusive they 
should be retained until superior methods are developede 


Additional exploratory investigations should be undertaken 
on chemical, physical, and bio-chemical approaches for the 
evaluation of cottonseed mealse These should be correlated 
with the species with which the meal will actually be fed 
and, at least initially, valucs and results obtained with 
one species should not be indiscriminately applied to other 
speciese 


dolty RE eccambuese ok delt atede ent wet mead 
BS dS Seer Ey hee aren root DS Foren ses 


deserry be Dewerutius chery thostin te Biiga' ee 
elogyaeey wun nord ole exc aon 


fodat ph-exen TZ) duoceu sect tinge ont ah the rie 
Piet as ser 


: » ‘Ware a 
p 3 


Gl ohat ef bine Sensnt Moo deed Bemede emis oat hi 
gon wo seteice Lin 0% etab oo Sivos Tame sagittis jut qbet 


otal Sif Age ys vy loge ava Qu Paeoe Feneh oS 
M = 


gt woile Alb 3k Jedd Oroyet 3 tedd te Salibwed' ont + net6- Ae 
| | sca ireges be 


qatd20$ gf coltaviov’ So aberlteu Lee iedeee bus fousutthak . 


i f rot gw ,e2ffh etl semeva aft ng 4 
esi bes moonedtelt « * a. a | + scala 


= ‘ Gere te 
ai oidt «to ttauivss to pute fs id lant aft of ote ee vest 
Basic abess‘dte::r Loctoolald Bhar zap bier otto LYRE "ae 
eoetoS jal gue dens 0) eheteoe woke, GO Ataoih a LST 
Lous Bevel Sot oo OF OF Bh eevee: 5 ; 
etirietah of nauk dcaxe ae attecosy LDA) ae ®t Seok om onees 
| epood itary Don ttooat oh Sesion: dee Lae Doeaaeegel 


a 


giao monoetis datt bso bo ltnl eee Sevnnaer 
ie Ie Ysgos Levod Drie <i rO:, wet We was 
witiyog sot. euler, ev ie s1295 wee, Qe wane oe 
‘ 
b 


ariagloser tk hae Rowed Sta Fas 


ere) @ oa: blows ih Lh Laer ee Li 
en? $e SiO SS rie “Ba : ‘Aap a wate: ; 
Hee of ~Afovioe £282 Cane edt “aah ehh’ seloedy a 


adits Loniadta, edfivet Lies duv ge tte hes, Panes i bs L 
'. Seite OF potiggs glotaaigtouloset ae Png Thee COLORED 


Discussion 


Eagle 


Corbin 
Eagle 


Corbin 


Bagle 


Corbin 
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A reliable, rapid and duplicable method for the determination 
of nutritive value of cottonseed meal would greatly increase 
the use of cottonseed meal in commercial feedso The feed 
industry is generally optimistic abovt the future use of 
cottonseed meals 


Did you say nutritive value of cottonseed meal or nutritive 
value of protein of cottonseed meal? 


Nutritive value of cottonseed meal. 
Would you read that pleases 


A reliable, rapid and duplicable method for the determination 
of the nutritive value of cottonseed meal will greatly in= © 
crease the use of cottonseed meal in commerciel feeds. 


I have a questione Is that statement correct? The nitrogen 
solubility method, for what it is worth, is supposed to in» 
dicate protein quality of cottonseed meal = not the nutritive 
value of cottonseed meal, but the nutritive value of the 
protein of cottonseed meal. MNutritive value of cottonseed 
meal means the overall food value, everything in toto being 
considered (protein, fat, carbohydrate, vitamins y minerals» 
uninowns, etco)e But nutritive value of the protein of cotton- 
seed meal refers primarily to the quality of the protein in 
the cottonseed meal. 


Mire Eagle, in order to clarify ae we realize that our 

definition is rather comprehersive; however, in order to 

avoid such discussions as you tine up at this particular 
time, that is the reason we made it so comprehensive, and 
that would definitely include the protein evaluation. 


Report of Committee on Use of Cottonseed Meal and Cottonseed Meal-Soybean=Oile 
Meal liixtures by Dre Burl Watts, Chairmane 


Watts 


Ward 


Watts 


As this committee understood their mission they were to 


‘determine the pulse rate in relation to this problem and I 


believe it was somewhat erratice 


Burl, just for the information of the groups give us the 
rest of your committee there tooe 


Dre Couch and lire Rentshlere 
Our suggestions, and we are making them as suggestions, 


relate to the resolution that was adopted at the previous 
meeting which I might read again so that we'll have a basis 
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to start one "The results presented thus far indicate that 
chick and broiler rations containing cottonseed meal and 
scybean meal in egveal proportions on a nitrogen basis are 
equal or superior to rations based on either cottonseed meal 
or soybean meal alone when the cottonseed meal used has 604% 
or less free gossypol and 75% or more nitrogen solubility in 
cO2N NaOH.” (The next paragraph was skipped.) 


"Preliminary indications in so far as free gossypol is con» 
cerned were that cottonseed meal having 04% or less free 
gossypol can be fed in balanced diets for chicks, broilers 
and swine" 


On the basis of that and what has been presented and the 
suggestions made to the committee by various individuals 

we make the following suggestions regarding this resolution 
that the 50-50 mixture part of the resolution appears to 

be on rather safe ground as it applies to poudtrye 


The 045 free gossypol also appears to be on safe ground 
since in summarizing the various papers that were given 
all of the meals contained around .04% or less free gossy= 
pole The committee also suggests the possibility that 

the nitrogen solubility figure might be revised downward 
to some figures Seventy percent was suggested, which we 
understand from lire Hooper would have a plus or minus 2% 
accuracye An expanded study on the nitrogen solubility 

of the expeller and hydraulic mealsy might also be madée 
Another suggestion was made that we might want to stand= 
ardize these resolutions on the basis of a 44% protein 
cottonseed meal for two reasons: to be able to replace 
pound for pound without reduction in protein content of 
the ration and, two, fiber appears to be an important 
factor in mixtures, particularly those exceeding the 50#59 
mixtures, in that growth was not affected as greatly as 


was efficiencys 


Another suggestion was made to the committee that some 
thing might be put in the resolution regarding bound 
gossypol contents not exceeding e85%e 


Another suggestion, turkeys might be included in this 
resolutione As far as I*m concerned, the mention of © 
poultry includes turkeys, but it could be spelled out, 
and, there, a level of 10% cottonseed meal in the ration 
would be the maximum replacemente 


As far as swine is concerned, the studies presented were 
not as extensive as were the chick studies, subject to 
some confounding features in some casese The data pree 
sented for swine did not appear to be quite as good as 
for poultry; and, that the low gossypol meals are safe to 
use with swinee 
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Discussion 


Curtin 


Ward 


Couch 


Bruins 


Couch 


Watts 


Couch 


Grau 


Is there any specific reason for spelling out percentage 
of cottonseed meal in turkey rations in contrast to rem 
placenent of soybean meal as wetve done with poultry? 


Couch, do you want to answer that? 


We find that these manufacturers are, they always want 

to be, on the safe sidee They are using now, have used in 
the past season, I think, up to around Se The data pre~ 
sented here at this meeting as well as some of the other 
data which Itve seen, points to the fact they could use 

up to 10. without running into a lysine deficiencye And 

I think something spelled out in here would help the 
industry to the standpoint of increasing the usage of 
cottonseed meal in turkey feedso If the feed manufacturer 
thinks he is liable to run into white feathers in his 
turkeys, he is going to stay away from ite That is the 
reason for our reasoninge 


Do you think the 10 level is high enough? In our report 
we fed at least 12%o 


Based on the data I have seen I think you could go up to 
12-1/2%, but if you take all the cottonseed meal across 
the board, I think 10% would be a safer figuree 


It depends on what else is in the ratione 


Well, sure, that is quite true, but in this case taking 
the normal, mixed, formulated turkey feed, which would 
contain the various things that you and I are famitiar 
with, I think 10% would be quite a safe levels whereas, 
I think, in some instances a man might run into trouble 
with 12%. Im not trying to run dowm anything you have 
presented or anyone else because I feel that I would be 
safe, I think, in using up to 12~1/2%. m the other hand, 
if we are likely to run into trouble I think we are on 
much safer ground to just go a little below that 10%, I 
feel perfectly safe in sticking to thate 


I think perhaps one point of disagreement here is the age 
of the bird. Now, I think with a starving turkey ration 

it is very hard to formulate a mash containing much cottons 
seed meale But after eight weeks, when the protein intake 
is high, you can go to 25; without any difficulties because 
the lysine requirement goes down. Perhaps a distinction 
might be made between starting turkey rations and growing 
turkey rationse 
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Couch Well, in this case Itve fed 10% starting turkeys with good 
resultse No trouble at alle I mean as long as you make 
up a standard Bees feede In this case we are using other 
things that would go into a normal turkey feed and 1 Imow 
you are familiar with all of those; but, if you take and 
put in a little animal protein and so forth and so on down 
the line, the 105 can go in starter feed and we didn*t run 
into any white featherse I lmow that it is borderline on 
lysine but I have no hesitancy in recommending thats; and, 
as a matter of fact, we have representatives from one or 
two feed companies that have been using cottonseed meals, 
ore=press solvent, nitrogen solubility and so forth that 
approximates these levels, with good success and they used 
it at least a year or two before we ever came out with any 
of these reconmendationse 


Watts I am very apologetic here, for I overlooked one point which 
the committee thouzht very oe ea The rations fed to 
chicks in the studies presented here contained from 2=1/2% 
of animal products for products of animal orig ein) and upe 
The committee thoucht that this was a very important point 
in connection with this replacement. of cottonseede I didntt 
mention that point when I read the report and we did consider 
that very important. 


Baghe I would like to point out that certain cottonseed meals 
with very low free gossypol content, lower than 004%, have 
demonstrated toxicitye Did you report that, Holley? That 
cottonseed meals of free gossypol content lover than e04/5 
can be toxic? 


Holley The meal was around 06%. 


Eagle Well, there was a differencee ‘Je have also had experience 
with a meal in our laboratory at .03% free gossypol which 
was lethal to ratse Dre Stephenson reported a meal con 
taining less than 0.04% free gossypol which was toxic to 
swine 


To be consistent then for the record, and in keeping with 
a motion I made at the last meeting of the Research Comm-= 
ittee of the NCPA, that Rule 263, which defines the 004% 
level, be rescindede I object specifically to including 
any reference to 04% free gossypol as a criterion of 
safetye 


Ward In other words, in order to carry your point with the 
NCPA Committee, you want this group to make a recommend= 
ation that you can use? 
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If my vnderstanding that the minutes of this meeting will 
be transmitted to the research committee of the NCFA is 
correct, they should be apprised of this objectione 


Mr» Eagle can make his objection and include it in this 
committee's reporte Your objection can be appended theretoe 


(A statement was submitted on February 23, 1955 by Dre Eagle for inclusion in 


the proceedings e 


ia) 


Couch 


Watts 


Altschul 


Watts 


Altschul 


Ward 


Watts 


Ward 


Watts 


Lyman 


This statement is appended to the revised report of Committee 


One other point I'd like to clear upe Did he (iJatts) mention 
bound gossypol or total gossypol? 

We also made the suggestion that you might want to include 

a level of total gossypol in the definition of the meal, and 
a suggestion was made that a level of 9856 be set as a maxe 
imum total gossypole 


Do you have any evidence of that? 

That was a suggestion that was made to the committee. I 
am passing it on to this group to discusss These are all 
made in that light. 


Itd be curious to get the basis for that suggestions 
Do you think thet this conference brought out sufficient 
evidence to justify you to put that in, Burl? 


I made the suggestion for discussion, which I understood 
this was to be» We are not making it as a recommendatione 


No, I know that Burl, but the point is your committee was 
to take the evidence prosented here and sift ite 


ity report is strictly suggestions for discussione We merely 
misunderstood, at least I did, our positione In the light 
of your comments, we ask for the privilege of presenting 4 
revised reporte 


May I comment? FE am not sure where this suggestion came 
from, but I suspect I Imow,; and that is the report on the 
evaluation of pre=pressed solvent meals where the meals as 

e whole with high total sossypol were not the meals which 
were in the higher group of nutritive values I suspect that 
is where it came frome Now that ovservation was very useful 
in guiding further worke I would not suggest thas it be ree 
tained as a part of the conclusions to be drawne 
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I would like to mention a report that wasntt reviewed 
here in this session - a report from Mississippi State 
College on turkey work, reported at the last Poultry 
Seience meeting in which the cottonseed meal they fed 
satisfactorily replaced over 50% of soybean oil meal in 
turkey starter rationse 


Revised Report of Committee III. 


Watts 


Ward 


Watts 


This committee would like to present it?s revised reporte 
For poultry, (1) Mixtures of equal parts of cottonseed meal 
protein and soybean meal protein appear to be satisfactory 
for poultry feedinge (2) Cottonseed meals of 04% free 
gossypol appear to be safe for use in poultry feedings 

(3) Possibly nitrogen solubility figures might be revised 
dovmwerd to 70 which figure has an accuracy of plus or 
minus 2): according to Mre llopper*s reports (4) An important 
consideration in the use of cottonseed meals and cottonseed 
meal mixtures in poultry ration is the use of 295% or more 
ef products of animal origin in the rations 


For swine, the committee points out that the swine work on 
this subject presented here was not as extensive as that 
with poultrye Therefore, the following statements are madée 


(1) Replacement of soybean meal by cottonseed meal in swine 
rations may be more critical than with poultrye (2) Meals 
of 04% free gossypol can be safely used in swine rationse 


Now the suggestions, do we want those? 
Yes, the suggestions of the committees 
The committee merely suggests’ 


le That a standard of 44% protein for cottonseed meals be 
established for the following reasons: 

ae Replacement may be made on a pound for pound basis with 
out reduction of protein in the ravione 

be Fiber appears to affect rosults of tests when replacement 
of over 505 of the soybean meal by cottonseed meal since 
growth was not affected as greatly as feed efficiencye 

2. That turkeys be added to the resolution with a limitation 
of 104 of cottonseed meal in their ratione 

3 Further and expanded studies should be made on nitrogen 
solubility in relation to hydraulic and expeller processed 
cottonseed mealse 
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STATELENT RELATING TO THS RUPORT OF THE COIMITTS& ON THE USE OF COTTONSEED 
MBAL AND COTTONSEED LEAL ~SOYBEAN OTL 1HAL=MIXTURES IN POULTRY AND SwIl RATIONS 


In accordance with the suggestion made by Mire ward, I wish to call attention 
to the following data and discussions which in our opinion do not conform with 
the recomnendations of the above named committee: 


ae The following publications have cuestioned the reliability of gossypol 
analyses as true indicators of toxicity: ‘ 


(1) Gallup, Inde ings Cheme 203 59m63 (1938). 
(2) Boatner, Altschul et ale, Poultry Sci. 27: 315-28 (1948). 
(3) Hagle, Castillon, Hall and Boatner, Arche Biocheme 18:271-7 
(1948). 
(4) Bagle, Hall, Castillon & liiller, Je Ame Oil Cheme Soce 
27: 300@3 (1950). 
(5) Eagle and Bialek, Food Research 15: 232-6 (1950). 
(6) Ambrose and Robbins, Je Nutrition 43: 357-70 (1951). 
(7) Bagle, Bialek, Davies & Bremer, Je Ame Oil Cheme So0ce 
Sl: 121-4 (1954). 


be The following data presented at the Conference showed lack of correlation 
between gossypol content and toxicity of cottonseed meal: 


(1) The paper by Uagle et ale listed a total of 57 cottonseed meals 
which when toxicologically evaluated in the rat at the 67% level 
in the diet failed to show a correlation between their toxicity 
and their free, total or combined gossypol contente 


(2) The report by Dre Holley that a cottonseed meal containing 0.06% 
free gossypol was toxic to the hog when incorporated at a level 
contributing only 0.012j. free gossypol in the ratione 


(3) The report by Dr. Stephenson that a cottonseed meal containing 
less than 0.04% free gossypol was toxic to swinee 


(4) Wide differences in toxicity with respect to free gossypol levels 
in the diets of poultry were presented at the Conference~~Heywang 
reported that the chicken can tolerate a level of 0.016% free 
gossypol in the diets Couch finds the tolerance for free gossypol 
to be 050475 or highere 


Ce The data presented by Eagle at the Conference on nitrogen solubility vse 
protein quality of cottonseed meal showed poor correlation between bio-= 
logically evaluated protein quality of cottonseed meals in the rat and 
the nitrogen solubility in 0.02 N sodium hydroxide, and questioned this 
chemical test as an indicator for protein quality of cottonseed mealse 
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On the basis of the foregoing it is my opinion that a level of 0.04% free 
gossypol in cottonseed meal has not been scientifically substantiated as 

the demarcation line between toxic and nonetoxic cottonseed meal for feeding 
chicks, broilers and swinee Furthermore, the available scientific data do 
not justify any nitrogen solubility figure as a threshold criterion for pro= 


tein quality of cottonseed meale Senay: 


Report of Committee on New Approaches to Processing by Fincher, Chairmane 


Others on this committee included Ee. Bagle, Fe He Thurber and Be Ae Gastrocke 


Fincher 


The aim of the processors is to produce cottonseed meal 
which will be universally acceptable to feederse To 

do this the meal must eventually be satisfactory for feed= 
ing to all animals, even including leying hense To ace 
complish this, rapid tests for evaluation of toxicity and 
protein quality of meal and for testing oi1 quality are 
essentials 

The important variables are seed quality when processed, 
meats preparation, type of process, cooking conditions 
where applicable, extraction conditions and post=treat= 
mentse The immediate research objectives are concerned 
with cooking conditions which include, moisture, tempera 
ature, time, degree of agitation, and chemical additivese 


As a result of research and development to date, somes 
cottonseed meal has moved into mixed feeds used for swine 
and broiler rations ~ thus accomplishing on a limited basis 
the objective set out at the beginninge 


Report of Committee on Bound Gossypol by Dre Kuiken, Chairmane 


The members of the Committee were Lowry, Connors, and Barriclce 
Jv? 3 


Kuiken 


We feel that the evidence presented would indicate that 
there are definitely a variety of forms of bound gossypol 
and that these different forms may have different physi-= 
ological effectse The type of bond that you get would be 
influenced by the chemical characteristics of the medium 
at the time that you caused this bonding to occur and also 
by certain physical conditions that would prevail. 


The most concrete evidence of value relative to interprete 
ing bound gossypol is that presented by Lyman and Couch 
which we feel indicates very clearly that in the processjng 
of meal there is a bonding between sossypol and lysinee 

The evidence in support of this to the effect that for 
different degrees of bound gossypol content you get a 
correlation in response to supplemental lysines The higher 
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the bound gossypol content the more response to supple- 


oe 
mental lysines Also the account of Lyman where he 
selected a meal, commercial meal, of high bound gossypol 
content and was able to reduce the bound gossypol content 
by addition of, or treatment with aniline. This meal 
showed an increase in nutritive quality, an increass in 
lysine availability, and also an increase in alkali sole 
ubilitys, iJe think this latter point on increase in alkali 
solubility is of particular importance because it suggests 
to us that gossypol is functioning as a cross-linking agent 
and in effect increasinz molecular size and thereby reduc= 
ing solubilitys The concept of this nature is also sup 
ported by evidence not presented here but developed in 
discussion with Godfrey Mann relative to solubility in 
ureae They (Lyman & Couch) also had very interesting data 
with regard to feeding a gossypol=-lysine compound prepared 
in the laboratory which demonstrated that the lysine avail~ 
ability from this compound in a rat feeding test was zerode 
We feel very conclusively that a lysine-gossypol addition» 
situation has been confirmed that this does definitely 
affect nutritive qualitye 


The gossypol availability concept which Grau introduces 

here is of particular interest suggesting a form of bound 
gossypol which may be reversed by acetone extractione We 
think in this case it is of particular interest to take 
meals prepared by water treatments such as Holley described 
and subject them to the apparent gossypol analysis suggested 
by Grau and see what can be developed from those data. 


With regard to the report of lirse Beradi we were not able 
to interpret the experiments We suggest that the factor 
of immediate critical importance is to determine what can 
be done to interpret why the bacteria do not grow on these 
materiaise However, we feel that this is an important new 
approach to the problem end that it should be pursued very 
vigorouslye 


Report of Committee on Egg Discoloration by Bruins, Chairmane 
The members of this committee were Ire King, Dro Curtiny and Dre Stephensone 


Bruins The problem of egg yolk discolorationg perhaps we should 
say egg discoloration, caused by feeding cottonseed products 
to hens may be divided into two parts: (1) The mottled, 
reddish to olive color of the yolk, presumably caused by 
gossypole (2) The pink white, salmon yolk caused by an une 
identified fat soluble materiale This is usually associated 
with enlargement of the yolke 
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The apparent discrepancies noted in the past between egg 
yolk discoloration end free gossypol content might be 
explained by differences in biologically available sgossye# 
pol as determined by the method of Grau (Apricultural and 
Food Chemistry, Vole II, Pe 982)+ One form in which gossye 
pol appears in the egg yolk is eossypol-cephalin complex, 
the quantity of which is not an accurate index of the dis» 
coloration of the egg on storagee The ecossypolecephalin 
content of the egg yolk is correlated with the deve lopment 
of egg yolk discoloration when fresh eggs are broken in an 
atmosphere of oammoniae 


Evidence presented by Dre Evans indicates that the pink 
white discoloration is associated with a transfer of protein 
from the white to the yolk with an enlargement of the yolke 
The pink white is accompanied by vitelline membrane changese 


Future work on the following phases of this problem are 
suggested: 


(1) A maximum tolerance for egg gossypol compounds should 
be studiede This figure would be the highest egg level at 
which no discoloration on storage would occure 


(2) After such a maximum figure has been obtained the 
amounts of available gossypol in various types of cottonseed 
meals should be determinede 


(3) From the information obtained in above 1 and 2, the 
quantity of various cottonseed meals which can be used with 
safety in the diets of laying hens. can be calculatede 


(4) Further work is necessary to determine the effect of 
processing variables on the content of available gossypol 
in the meal. 


(5) Further research is necessary in the mechanisms of 
color development in both pink whites and olive yolkse 


Discussion 

Heywang Ward, can I hear that part again before you refer to Dick 
Graue 

Bruins We say the apparent discrepancies noted in the past between 


egg yolk discoloration and free gossypol content might be 
explained by differences in biologically available gossypol 
as determined by the method of Greue 
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Heywang 


Bruins 


we oe 


I didn't hear your "might". I just wanted to say among 
other possible explanations according to the present methods 
for the determination of free gossypol is the one offered 
by Dre Grau, which is quite differents 


Yese 


Report of Committee on Dermatitis in Swine by Curtin, Chairman 


The other members of the committee were Dr. Stephenson and Dre lallaces 


Curtin 


Discussion 


Altschul 


Curtin 


Altschul 


Curtin 


Altschul 


During the last two years the condition of dermatitis in 
swine has taken on even greater importances Similar dermae 
titis has been observed in strine fed a number of other types 
of rations in addition to cottonseed meal rationse For 
some unidentified reason, certain colors of hogs are more 
susceptible than otherse 


Preliminary observations, obtained by the Buckeye Cotton O11 
Company, indicate that supplemental zine will prevent the 
occurrence of dermatitis in pigs fed a cornedegossypolized~ 
cottonseed=~meal ratione 


Would there be any possibility that a deficiency in cystine 
could be the cause of that? 


That has been suggested and I dontt Imows It is possibles 
A cystine deficiency, I think, has been reportede 


I mizht call attention to the availability of feather meal 
which if processed properly ought to be pretty high in 
cystines The people at the Western Regional Research Labore 
atory would be very happy to supply samples of chicken 
feather meal, an especially processed meal, that might be 
processed in such a way as to retain cystine and not Imock 
it out in the processinge 


That is one thing we wanted to trye 
Anyone who wants to get some, if you will let me know the 


amount, I?11 be glad to transmit that information to Dre 
Leinweaver at the Western Laboratorye 


Report of the Committee on The Cottonseed Fatty Acids by Couch, Chairmane 


Couch 


I worked with the Chairman of another committee so we 

didn't have a chance to do much, but I do have all the 
data in front of me which would have been presented, I 
think, had we had an opportunitye le came up with the 
following and you might consider it a reporte 
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Discussion 


Ward 


Couch 


Ward 


Couch 
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The first point is the level of hydrolyzed veretable fats 
which can be used in broiler feeds» Data from three 
laboratories show that 67 hydrolyzed vegetable fats, 85% 
total fatty acids or higher, may be used in broiler feeds 
with good results. 


Particular attention should be directed toward the addition 
of an antioxidant to these hydrolyzed vegetable fatse Most 
of the work that has been done, and I can say all the work 
that has been done at our laboratories has been carried out 
with the hydrolyzed vegetable fat that Tenox added as the 
antioxidante 


jJe ran into the rather interesting - this is not part of 
the report » this is an addendum - phenomenon, namely that 
when we add the hydrolyzed vegetable fat at a high level, 


fd. 


up to 10%, we found a decided lmering of the Vitanin A 


storage in the liver. In this case, we were using a sta-s 
bilized Vitamin A which has been giving good results under 
Br 


“he conditions of our experiments, We feel as though in 

this case ~ end asain this if off the record but it might 

be considered as a comment = that possibly DPPD might 

prevent this particular phenomenon because we have certain 
information, available from other laboratories, %o the effect 
that we think DPPD protects the Vitamin A in the disestive 
tracts Even though the antioxidant might be added co protect 
the changes in the hydrolyzed vegetable fats while the mae 
terial is in the container, barrel, or whatnot, it also 
possibly should protect after the fat is added to the feeds 
jie need something possibly to protect the fac ater it 
reaches the digestive tract of chicxense I think more work 
is indicated along this line, to determine just whav is 
eccurring there and to eliminate if possible this apparent 
destruction of Vitamin Ac 


That is when we use the large percents 


Well, I dontt know what it would do on a small percent. 
We used 1O0f. 


Up to 10. Of course, practically, we Imow that mills 
that are adding it now are adding it at 1/2 to l-1/2%. 


Well, that is true in meals, but what we are thinking of 
here, tallcing to Dre Curtin and Camp, we had in mind that we 
might use these hydrolyzed vegetable fats in feedse Amt 
right on that Leo? In place of the animal fatse Now we have 
quite a problem in the feed industry at the present time. We 
went along and determined that we should add animal fats to 
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dress up the feed and improve feed efficiency a bite ilell, 
immediately, the price of animal fats went .out of sight, 
and we think in this cese that we might help use up, if you 
please, some of this excess of hydrolyzed vegetable fats 
which is available and which could be added to feeds at a 
level of 2-1/2 to 5/6 That is all I have jn mind in this 
reports I am not thinking here in terms of adding it to 
the cottonseed meal as is being done by a number of millse 
I am thinking of taking the cottonseed hydrolyzed vegetable 
fats and adding it directly to a mixed feede 


Ward Any questions? Leos 


Curtin Russell, is it not right that DPED has only been approved 
for use in poultry feeds? | 


Couch That is correcte DPPD has only been approved for use in 
poultry feedse I think that it will be approved for use in 
feed for the large animals, but == 


Ward Tell us what DPPD ise 
Couch W114i phenyl-p-pheny lenediamine 
Curtin IT realize, of course, that there are vast differences in 


acidulated soap stocks and we dia not use the levels that 
you have used at Texas A & lly 6 is as high as we have fede 
We have never encountered any difficulty with stability as 
measured by growth rate and development of randicity using 
odor testse we have tried the Ae Ose lie stability tast . 
which is used on animal fats and it is apparently not 
applicable to acidulated soap stocke We have tried another 
oxygen absorption stability test which measures the oxygen 
used up in a given period of time, and under those conditions 
the acidulated soap stock we used was more stable than so= 
called stabilized animal fate That would be animal fats 
stabilized by the addition of Tenox 2 at the rate of one 
pound per tono 


Couch Well, in this case, Itd like to comment further that in 
our tests we ran pal fey D3 tal/2, and 106 We got good 
results up to 5 and we got a little growth depression at 
7-1/2 to 102 And then we have an assay procedure for de= 
termining the stability of Vitamin A products by using 
liver storage tests and in this case we decided to determine 
whether the soap stoc’: might have bad effects or good effects, 
or whatnot, so we simply put it through this assay and de- 
termined that we actually got in the liver 740 units of vite 
amin A per liver without the soap stock and we only got 341 
when we added so we got a definite decrease theres 
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Couch 


I would like to make a comment heree There may be some 

men here who dontt know why our cottonoil processors are 
adding this hydrolyzed vegetable fatse ishen we got into 
solvent extraction we were able to produce a meal that 

was an excellent meal but it wos very fine, just like a 

face powder, and we also ran into the difficulty of making 

a pellet that would not be too hard or too brittlee S00, 

our owm Bducational Service asked Carl Lyman if he could 
look into ite I think, as Il remember, he is already wondere 
ing about that probleme That is why the hydrolyzed vege- 
table fats have been added to meals from solvent mills, in 
order to put the powdery meal into more acceptable mechanical 
conditione The same way about the pelletse And leo, do you 
want to add anything as to the reason why you did? 


No, thatts ite 

That is the whole thinge 

To improve the acceptability of the meal. 
Acceptability to the tradee Dre Barricke 


I might just point out that we have used these acidulated 
soap stocks in rations for swine added at the level of 5 to 
10% in comparison with other sources of fat and round it to 
be just as efficiently utilized for growth ana just as 
efficient in feed utilization as other sources of fate owe 
ever, we do get a softening effect on the carcass, increase 
in linoleic acid content in the carcassSe 


Couch, in the experiment you referred tos did you use diss 
tilled free fatty acids? 


Acidulated soap stocle 


I wanted to ask you if there are any monoglycerides in those 
products 7 


There quite possibly areée 


Primarily free fatty acids with some trieglycerides. It 
would be reasonable to assume that you have a few di» and 
monoeclyceridese 


I believe I will make this commente I don*t believe we 

Imow the previous history of this batch of acidulated soap 
stoclse Do we, Russell? Because this material has not been 
of very much economic value, that may have been a sample that 
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has been around for quite a while. I think we should be 
cautious in conclvding that that would be what would happen 
if we had a freshly prepared, carefully stored producte It 
might still do it, but perhaps it wouldntts Perhaps the 
characteristics might be more lile the one Curtin has des# 
cribede Quite stable possibly if properly prepared end not 
kept too longe 


Morgan I want to ask Russell a questione i/as the depression in 
Vitamin A storage noticeable at all levels of feeding 
acidulated soap stock? 


Couch Those levels there, 10%, did ite ile tested those others 
on growth onlys 
Mor gan I see, you didn't check thate 
Couch WWe decided to check thise Wow in this case, I would like 
to point out again, though in line with what Carl is talking 


about there, that I think the change may be occurring in the 
tract and not necessarily in the feede iJe have some evi- 
dence from our study that points to that facte ‘That has 
nothing to do with acidulated soap stoclte 


Ward Any other comments? I will now call upon [re Garlon Harper 
for a reporte 


Harper This committee was appointed this morning, you'll remember 
in rerard to setting a date for the next meetings On this 
committee were Carl Lyman, iieidebrecht, Dre Altschul, Dick 
Grau, Dre Curtin and lire Ellise In spite of the very easy 
job that this committee had, ve feel that maybe we shovld 
call on you for a little bit of help. It was tentatively 
agreed that perhaps the next meeting should be hedd in 
November, 1956, or January, 1957. The point thot we wanted 
some help on was whether or not you would rather have the 
meeting in the Fail, in November, or in Januarye There has 
been some suggestions that November is a rather crowded 
month for most of the research workers, The American Society 
of Animal Production meets at that time, and so ome i/ith 
just that little bit of thought we would like to see a show 
of hands here of those who would prefer the meeting in Nov-= 
ember and then following that those that would prefer the 
meeting in Januarye 


The majority were in favor of a January, 1957 meetinge 


I think that most people have the understanding, of courses 
that if a meeting should be deemed to be necessary next 
Jenuary, (January 1956) well then, of course, that sugges= 
tion could be madee 
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I wonder if poople feel that in a year hence we might be 

in a position to call a public conferencee You see, there 
has not been a public conference.since November, 19556 

This is a private conference, by invitation onlye I thin 
that every once in a while, we should have a public cone 
ference, and the invitations sent through the press so that 
anybody who wants to can attends Then if there are any 
resolutions, they would have more meaning since anybody who 
wags interested wovld be sure to be heree 


Presumably, since this is a private conference, so to speak, 
material presented since the last conference would be in 
order for presentation at the next conferencee Is that 
right? 


You mean material presented at this conference might be 
available for presentation at the public conferencee 


Yese 


If there were no more material available for presentation 
then what is available now, another conference next yoar 
wouldn't be warranted. 


This committee has been appointed, they had a meetingy 
they've made a report and theytve taken a votes. lowevers 
the committee is a committee from now until the next meet= 
ing is called, and in six months! time they may decide to 
call a meeting in January, 1956. That will be left up to 
that cormittee; theytre not excused from any further re- 
sponsibility until we do hold the next conference o 


I would like to say this, that several on the committee, 
as well as others that we talked with, sugested that they 
felt that two years would be too long and that a meeting 
would be in order before thene 


It is a little bit long, when you shove it on from November 
clear on into January, that gets into a 2 year propositione 
ile do not desire to have a meeting until we have some 
further data developed. There will be plenty time next 
July or August for this committee to correspond with each 
other and determine then or even later in October whether 
or not we should have a meeting next Januarye So if it 
meets with the approval of the group present, we will let 
that committee still stay on the job ‘and determine when 
this next meeting is to be eallede Whether it's January 
of 56 or January 1957e 


I will now call upon Dre Altschul for general comments e 


bien ot * to “gland seach 
ss —_ oor bas Patievoa 


‘grtvecc of gthhor 
ave & - anal A bie 


ee th er a } sae wae e008 | . 
ers Pert w's Ya marth Soanexe wrtyens 4 eS. 
sono es — bac ‘bhati@ 7 poll iui: * 
w De <a es no  ilak 
7 tebal T 2 : i € 
on aay he pry ; 3 wa ate , 
ely went mb Siew! Lae, one, oot oF ; 


wetewe. cost no CL ovod holed 
@iny be.beeqor ti OY ew toed coe 
dese oer! ap Shetty oa: 
; Oines Buk d No lad a 


wate mi 
a 2 


Comments on Status 
seed liceals: 


Altschul 


@ 25 


of Measurement of Nutritive Value and of Toxicity of Cotton= 
J 


After having presided at the first three sessions of this 
conference and having refrained from participating in the 
discussions thus far, I thought that I would like to malze 
a fev comments on some of the matters that were br ought 
outs 


ie have spent a considerable time during this conference 
discussing specifics, to such an extent that it seemed at 
times that we had lost sight of some basic principles» 
Evidence was presented at this meeting that the simple use 
of two measures, nitrogen solubility and free gossypol, 

does not provide for a clear cut evaluation of all possible 
cottonseed mealse Several of you have found inconsistencies 
in your data that do not fit in with the resolutions adopted 
at the last public conference held at this laboratory in 
Movember 1953e This is exactly the way it should be because 
these resolutions, as you will rocall, called upon scientists 
to test the proposition that meals containing 0.04% or less 
free gossypol could be fed in unrestricted proportion in 
balanced diets for chicks, broilers, and swine. A similar 
situation existed with respect to 75% nitrogen solubility 
in 0,02 normal sodium hydroxide solution as being a measure 
of satisfactory protein quality. 


We must now decide upon our reaction to these findings in 
terms of the type of work that will be done nexte In order 
to decide this matter it is necessary to remind ourselves 
of the basic principles that have charactorized this co 
operative programs 


I should like to discuss three principles that were in» 
volved as follows: 


(1) Methods for reducing the complexity of the problem 
(2) Characterization of nontoxic meals 
(3) LMeasurement of heat damage. 


As is true for many other protein supplements, the userule 
ness of the material as a source of protein depends on the 
presence or absence of materials which interfere with its 
use by certain livestock, and secondly, on the value of the 
protein itself. This is much too complex a problem to 
handle all in one piece and therefore it becomes necessary 
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to try to reduce it to simpler terms so that individual 
aspects contributing to the value of the meal can be 
studiede For cottonseed meal this attempt took the form 
of finding ways and means of producing cottonseed meals 
that were nontoxic to nonruminants so that the separate 
effect of heat damage during processing could be studied, 
uncomplicated by toxicity considerationse Conversely, 

it should be possible to study toxicity uncomplicated by 
heat damage considerations by using fractions of the meal 
and by controlling the extent of heat damage in the ex= 
perimental mealse Such an approach would make possible a 
beginning of the understanding of the factors that are 
involved in cottonseed meal nutritione 


You will remember thas in some of the early experiments 

it was found that screwpress meals were relatively non= 
toxic to chickse This procedure could be used to produce 
meals of varying heat damage to determine the effect of 
such an operation on nutritive valuee The early experiments 
reported by Bird and associates in which the only variable 
used in producing the meal was the temperature of cooking 
prior to screwpressing, clearly indicated the effect of 
temperature of processing on the nutritive value of the 
meal. Later experiments with prepress solvent-extraction 
meals denonstrated as well the effect of heat during pro= 
cessing on the nutritive valve of the meale This is shown 
in the publication which recently appeared in the Journal 
of the American Oil Chemists Society giving the results of 
a number of nutrition investigations on commercial prepress 
mealse It seems to me that this principal remains sound 
and is the most uncomplicated way of trying to arrive at 
an understanding of the various factors that influence the 
nutritive value of cottonseed meale An approach which 
neglects the several factors and which tries to measure 
toxicity under conditions which are complicated by heat 
damage or heat damage under conditions that are complicated 
by toxicity may be difficult of interpretations 


This first approach of dividing the problem into at least 
two phases, toxicity and heat damage leads us into the 
second matter, the gossypol situation. The first meals 
which have been studied as part of this program had free= 
gossypol contents of the order of magnitude of 0.0453, more 
or lesse Questions were raised at the earlier nutritional 
conferences concerning the safe figure for free gossypol 
and the concensus arrived at the third meeting was 0204%« 


Let us examine the principal behind this statemente Gossy= 
pol is one of the major pigments in cottonseede Pure gossy= 
pol is toxic to nonruminantse Therefore, it is considered 
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desirable for that segment of the cottonseed industry 
which wishes to extend its markets to the nonruminants 
feeds, to have as low a gossypol activity in the meal as 
possiblee The low gossypol activity is interpreted to 
mean the lowest amount of the most chemically available 
gossypole That is the basis of the free gossypol measure~ 
ment because free gossypol measures the most chemically 
available gossypol, the acetone soluble gossypole At the 
moment the figure that has been settled on is Oe0t%%e 


It may be that gossypol is not the most toxic material in 
cottonseed and that the measurement of free gossypol and 
sts relation to toxicity is only coincidental with the 
activity of something much more toxice It may be that 
0.04% free gossypol is not a universe figure for all 
meals or all nonrvminents and will be subject to change 

as more experiments ere conductede It may be that there 
are other toxic materials in cottonseed, not as toxic as 
gossypol but contributing to the overall effect. All of 
these ideas are the subject of further experinentatione 
The results of these experiments will no doubt lead to 
modification in our thinking, but I doubt whether they can 
modify the general principle that it is desirable to re=- 
move as much of the gossypol activity in the seed as is 
possiblee ‘Yor no mavter whetever else is said or done, it 
is Imovm that gossypol is toxic and therefore it is desir« 
able to remove ite Furthermore, the removal of gossypol 
requires the rupture of pigments glands which could have 

a desirable effect in removing other toxic materials as 
welle 


A somewhat similar situation exists with respect to 

nitrogen solubility in dilute alkalis Dre Lyman found a 
relationship between solubility in dilute alkali and nue 
britive valuee In some very well defined heating experi-= 
ments, we found a similar relationship at this laboratorye 
After a while, it was possible to obtain a consensus to 

the effect that about 75). solubility of nitrogen in dilute 
alkali was the breaking point between good and bad meals, 
that is, between meals of minimum and extensive heat damages 
There seem now to be samples of good meals with nitrogen 
solubility less than 75%, perhaps some as low as 65o9e Here 
again, it is best to remember the principle behind this 
measures The first experiments conducted in this cooperative 
program demonstrated clearly that heat during processing had 
a very important effect on the nutritive value of the cotton~ 
seed meal for nonruminantse The chemical problem then was 

to develop some measure of heate It is mown that the sol- 
ubility of certain proteins is affected by heat, and there# 
fore it is only natural that the solubility of nitrogenous 
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material will somehow bear some relation to heat damagee 
Regardless of whether the brealing point at 757 will remain 
as the proper breaking point or whether it will be deter= 
mined to be at another level, or even whether nitrogen 
solubility altogether will remain as a measure of nutri@# 
tive value, it is still a sound principle to keep the heat 
damage at a minimume 


As a result of adherence to the three above-mentioned 
principles, the picture regarding cottonseed meal in 
relation to nonruminant feeds has become clarifieds Con~ 
siderable experimental work has been done on each of the 
variables involved in determining the usefulness of cotton= 
seed meal for nonruminentse There has been a profound in- 
fluence of this type of thinking upon the cottonseed meal 
industrye This influence has been reflected in the general 
trend towards reduced free gossypol in the meals and re- 
duced heat demagee lLuch of this might have been due to 
natural causese For example, 2 change over from hydraulic 
pressing to screw pressing and pre pressesolvent extrection 
would result in a large reduction in the free cossypol 
content of the meale But added to this has been the conscious 
effort of processors who want to reduce tne gossypol and who 
want to maintain minimum heat damage, because they have begun 
to realize that this increases usefulness of, and markets 
for the meale 


In the 1954 season it is estimated that 150-250,000 tons 

of cottonseed meal found new markets in poultry and inixed 
feedse As far as I Imow there were no complaints reg- 
istered as the result of using cottonseed meal in these 

new marletse Thus the cottonseed industry has established 
itself in new fields by producing meals that are acceptable 
to poultry and swine feeders. It is entirely possible that 
the price differential between cottonseed meal and soybean 
meal will never agein reach the differential that prevailed 
in 1954. But, the break has been made and it would seem 
that whenever economics are favorable, a considerable amount 
of cottonseed meal can continue to move into these new markets. 


By far the greatest contribution made to the Cottonseed Pro-= 
gram resulting from acceptance of certain tentative standards 
has been the stimulus to research, to check these standards 
end improve upon theme The many challenges that have been 
presented at this meeting :vould not have been possible if 
there werentt any standards against which to check experi- 
mental resultse Certainly we are doing more research at 

this Laboratory on the methods of measuring nutritive value 
than ever beforee As you have heard at this meeting, re- 
search is coing on at this Laboratory on materials other than 
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gossypol that might have biological activitye You 
remember Dre Grauts report on a biological test which 
seems to measure things other than are measured by free= 
gossypole You will also recall that we sre doing con= 
siderable work on the composition of the proteins in 
cottonseed meal in order to break down the solubility 
picture into its elementse i/e are also doing work on rates 
of hydrolysis of cottonseed meals as effected by heat dame 
gee Both at this laboratory and at Texas A and li College 
is work. going on on bound gossypol in order to determine 
its role in determining the nutritive value of cottonseed 
meale 


It might be worthwhile to spend a moment evaluating the 
prospects that will come out of this added researche I 
believe that the new physiological tests will contribute 
important information on the nature of physiologically 
active ° cottonseed materials, and may result in some 
modification or addition to the free gossypol measurenents. 


Recently I had the pleasure of discussing the question of 
heat damage with Dre Ile Le Anson who is a collaborator of 
this laboratory and advisor to us on this programe 5 ome 
of Dre Anson's comments and thoughts on this matter, I 
think, are rather pertinent to our thinking and planninge 
Damage to cottonseed meal by heat during processing may 
take on different forms, depending upon the type of pro- 
cessing and upon the extent of damagee It is therefore 
entirely possible that one single measurement will never 
be suitable for all types of processing or for all types 
of damagee It might be that the first step in screening 
meals would be to separate them roughly into two groups 
on the basis of a simple test, as for example the nitrogen 
solubility test and then use ovher more refined methods 
for differentiatins between the various better meals e 


The chances of arriving at a chemical measure of heat 
damage thus are improved as we reduce the number of pro 
cesses involved and the range of heat damage measurede 
For any given single process, the problem is greatly 
simplifiede Witrogen solubility is fairly reliable as 

a measure of heat damage to pre-press solvent extraction 
meals (See paper of Lyman in de Ae Os Co Se)e The same 
firures might not apply equally to screw-press meals. 
For pre-press meals, nitrogen solubility distinguishes 
between excessive heat damage and minimum heat damage, 
but is not equally successful in distinguishing between 
good and better meals, that is, between different levels 
of little heat damagee 
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While a universal measure of heat damage is the ultimate 
goal of research, the various milestones of progress in 
that direction are of themselves of practical values A 
method for pre-press meals is very valuable to that parte. 
icular segment of the industry as well as to the entire 
industry because it provides the chemical basis for control 
and evaluation which as an opening wedge for extended 
utilizatione 


Thus we must take a realistic approach to this probleme 
we must seek and use simple solutions firste 


As our research continues, we can expend the range of 
variables and conditions which can be covered by chemical 
measurese All of this adds up to the fact that a more 
sophisticated approach will probavly be required to reach 
a more nearly universal measure of heat damagee 


All in all, I feel rather optimistic that there is a 
research program going on to try to answer these questions 
and thet considerable progress has been madee While some 
of the details do not match, I have not heard anything 
that challenges the very principles involved in producing 
meals of hizh nutritive valuee As our work progresses, 
and as our understanding of the problem increases I am 
sure that we can make changes in our methods of chemical 
evaluation of the meals which will more nearly conforn 

to the actual biological situation. 


Ward Dre Altschul, I thank you for your remarks and I certainly 
wouldn't want this meeting to adjourn without my express-= 
ing the sincere appreciation of the cottonseed crushing 
industry for the attendance here at this meeting, not only 
of research men from the experiment stations but men from 
the feed industry and men within our own industrye I am 
impressed by the great volume of very excellent work by a 
very superior caliber of research workerse When you stop 
to think about the volume of work that has been presented 
here in the last couple or three years, and the volume of 
work that has been reported here in the lasttwo days, you 
cannot help but be impressed by the value of work donee 
I dontt think that anyone could help but be impressed by 
the fine cooperative spirit of men from the state exper= 
iment stations, the federal stations, the regional labore 
atory, men from the formula feed industry, and men from 
the cottonseed crushing industrye This spirit of coopera- 
tion is a sure foundation for further advancement of sciens6e 
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I want to point out the advantages of having a Souther 
Regional Research Laboratory as & center where the labor- 
atory staff can meet with the federal and state experiment 
station experimenters and representatives of industry» I 
want to commend this excellent staff of Dre Altschul*s for 
the work they have presented herce We, from industry y and 
I lmow the research men at the state stations, appreciate 
the opportunity of sitting here for two or three days and 
having the opportunity of exchanging viewse It means 4 
great deal to use x 


I am also impressed with the ercat possibilities of meetings 
like this as a means of bringing abous coordination of 
research effortse These conferences generate cooperation 
and prevent much duplicatione 


Wwe believe in the sincere purpose of the men who are here 
and the men back at the stations who didn't get here, but 
who have done excellent worlte The sincerity of purpose 

of these men is certainly worthy of our considerati one 
Sure, we are running into some bumpss but wortheuhile things 
or worth-while accomplishments are bound to come when you 
are undertaking to do thingse ‘Yes, we will have bumps and 
some disappointments, but let us not forget that real re» 
search men, the men who have research at heart are not g0= 
ing to be stoppeds The real research men vill not be lost 
by reason of detourse They will keep their objectives in 
mind and we lmow that we are going to make progresse The 
tougher the problem the greater the challenges and I cere 
tainly want yousto lmow that we of our cottonseed crushing 
industry appreciate the presence of all of you heres To 
me, this meeting has been a great stimuluse I thank all 
of youe 
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